Abstract. During the construction of Ultra High Voltage (UHV), new technology and new equipment used in the construction of overhead transmission line emerge in endlessly. At present, some construction units lack of the cognition of such new technology and new equipments, more rely on the experience of the configuration of construction equipment, resulting in some of the new technologies are difficult to apply in construction. Thus, relevant standardization needs to be researched. Study on the standardization of primary guide rope laying by multi-rotor aircraft in stringing construction of transmission line, forms a standardized construction method, it provides a new intelligent and efficient technology, meanwhile reduces the resource cost, which is practical for the application of the whole process of mechanized construction of transmission line.
Introduction
The standardization of the whole process of mechanized construction of transmission line includes engineering design standardization, construction equipment standardization, construction technology standardization, etc. At present, part of the work has already been standardized in mechanized construction of overhead transmission line, but with the application of new materials, new technology in the construction, this part of the content has not yet been systematically summed up and carried out the study of standardization [1] [2] [3] . In the past, the laying of primary guide rope of transmission line more rely on equipment such as aerodyne, balloons and paramotor, the emergence of remote controlled unmanned aerial vehicle (UAV) brings great convenience to lay the primary guide rope of the overhead transmission line. To regulate the application of such equipments in transmission line, the standardization of primary guide rope laying by multi-rotor aircraft of transmission line needs to be studied.
Qualification for Multi-rotor Aircraft
Multi-rotor aircraft used in transmission line is a kind of UAV, which is suitable for the construction of laying primary guide rope of different terrain and landform, such as rivers, roads, railways, power lines, mountainous, river network area. The qualification for multi-rotor aircraft is shown in table 1. 
Characteristics of Multi-rotor Aircraft
(1) Multi-rotor aircraft with high energy battery produces lower noise compared with oil powered aircraft.
(2) Compared with fixed-wing aircraft, multi-rotor aircraft has the advantage of no limitation of space, exert positive effects on environmental protection.
(3) Composed of simple mechanical components, the maintenance of multi-rotor aircraft is relatively simple compared with traditional helicopter with more complex mechanical components and transmission structure.
(4) Small size, light weight, high load capacity is the significant advantage of multi-rotor aircraft, the general load capacity can be up to more than 2 times its own weight.
Technical Principle
When the main control panel on the center of multi-rotor UAV (see figure 1) receives the control signal from the remote controlled transmitter, it quickly converts into the speed of propeller motor to adjust flight status [4, 5] . 
Structural Composition
The rotor dynamic system of multi-rotor UAV is composed of brushless motor driven propellers, the control driven system is composed of flight control system, navigation system, and electronic speed controller. The structural composition is shown in figure 2 . The architecture of four (six) rotor UAV is similar to that of eight rotor UAV, symmetrical distribute rotor to maintain balance. The structural composition is as follows: (1) rack; (2) brushless motor; (3) autopilot system; (4) power battery, see figure 3 ; (5) remote controlled device, see figure 4 ; (6) pay-off system, see figure  5 ; (7) ground monitoring system, see figure 6 ; (8) charging system, see figure 7. 
Technical Parameters
The technical parameters of multi-rotor aircraft are shown in table 2. 
Construction Technology and Operation Points The Connection Mode between UAV and Primary Guide Rope
The UAV is connected with the primary guide rope by using the bottom hook of the UAV, meanwhile hangs 5 kg sandbag on the primary guide rope. Design a cutter with a remote controlled cut-off function in the hook position [6] [7] [8] .The connection diagram is shown in figure 8 . 
Layout of Construction Site
The schematic diagram of construction layout of general transmission line is shown in figure 9 . 
Operation Procedure
The flow chart of multi-rotor aircraft is as follows: Figure 10 . The flow chart of multi-rotor aircraft.
Summary
(1) The multi-rotor UAV has the advantages of easy operation, high hover stability, strong ability to resist the wind, which provides a new, intelligent and efficient technology for laying primary guide rope, widely used in mountains, rivers, and other regions of stringing construction of transmission line. Meanwhile it reduces the direct investment cost of power industry, labor intensity and the consumption of human resources, helping to improve the stability of power grid operation.
(2) The standardization of primary guide rope laying by multi-rotor aircraft of transmission line includes qualification, characteristics, technical principle, structural composition, technical parameters, etc. The improvement of the construction equipment of primary guide rope laying by multi-rotor aircraft of transmission line has guiding significance for engineering application.
